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EOOTING DESIGN FOR S&ISMIC LOARS
WALL A ( WALL C JIM.)

/ 3
18 _PieR , g, @
TOTAL WALL OVERTURNG MOMENTz 24 80
OVERTURN'G MOMENT TO I18'PISR = W
R x2480'% s 182 x 2480 « 527" '
& R as.r.(P ) '
/0 X
SHEAR V= 5635 (p.25) 5 P ¥er
X ._'—_v
OVERTURN'G MOMENT @ BASE OF BTG . .;'t—E\L r—
Mprz 922725 s63"x8's 1205 & &6 18-0" 6-G
IN: |
WEIGHTS ia“—-i:—r-.J -
W, = 58860 * (DgAnR) (p.20) f?;::l——-—— _____ t_'i:s
W, = 4800 ®(LVE EXCL. ROOF L.L.) (p.2o) w ! o "
Wi = 5761 % x4.17'73:8 =24ozs"(néAo)§ cRoSS ;“”A'a""':;‘f s
W, = 1600™. x4.17'7R/8: 6672 (¢IVE) (‘;/.A/‘%L)S S€C. moD 3 TETur2el By
S W, (DE4N) = 82883 % PLAN
=W, (LIVE) = lI¢T2 # _ »
Wepg = 2'x 150 FeF = 300 F5F /fo::p:! ‘! 771 I-A-
Wep, = 3'x IS FCF = 345 reF~ (D+L) :
—l
SOIL PRESSURE MAX.  MIN. Se7 PSh (JELEMIC).
B/ (FTG + SO/L) +G45 PSF +64S PSF |
82883 ner
FIA (DEAR)—Zzg~ + 334  +334 T =1 5.
PlA (LIVED L‘zf%?- + 46 2267:52\ (g:e)
~L+€ )
M/s (ssx‘sm:c)&f‘%@- v 944 - 94L MAX. MIN,
+ 1969 PsF +35 PsF
NO UPLIFT

Figure D-1. Continued.
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D-38

EOOTING RESIGN FOR SEISMIC LOARS
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FOOTING D&SIGN FOR S&/SMIC LOARS
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Figure D-1. Continued.
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PESIGN OF ROOF NIAPHRAGM
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Figure D-1. Continued.
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DESIGN OF ROOF DRIAPHRAGM - CONT.
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Figure D-1. Continued.
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DESIGN OFp 2NP RLOOR DIAPHRAOM
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Figure D-1. Continued.
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DESIGN OF 2NR ELOOR NIAPHRAGM (CONT.)D
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Figure D-1. Continued.
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PDESIGN OF Z2no FLOOR DIAPH. (CONT)
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Figure D-1. Continued.
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DESIGN OF Zno. FLOOR RIAPH. (CONT)
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D-46

DIAPHRAGM DEFLECTION (E @
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Figure D-1. Continued.
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DPDIAPHRAGM NEFLECTION

0. 0007C + 0,0008 4
2

THE AVERAGE DRIFT

oF watL () & (B = 0.0008"

TOTAL RELATIVE RISPLACEMENT OF ROOF
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= 0./762"
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IN THIS EXAMPLE PROPBLEM, THE
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DEFLECT/ION CACULATIONS HAVE
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CASES WHERE BRITTLE WALLS
(MASONRY OR CONC.) OCCUR,

Figure D-1. Continued.
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DESIGN EXAMPLE D-2
Concrete Special Moment Resisting Frame

Description of Structure. A three-story Administration Building with a
ductile moment resisting space frame in reinforced concrete without shear
walls, using non-bearing, non-shear, exterior walls (skin) of flexible in-
sulated metal panels. The structural concept is illustrated on Sheet 3.

Construction Outline.

Roof: Exterior Walls:
Built-up 5-ply. Non-bearing, non-shear,
Concrete joists insulated metal panels.
and girders.
Suspended ceilling. Partitions:
2nd & 3rd Floors: Non-structural removable
Concrete joists drywall.

and girders.
Asphalt tile.
Suspended ceiling.
lst Floor:
Concrete slab-on-grade.

Design Concept. Since the structure is a ductile moment resisting space
frame with the capacity to resist the total required lateral force, the
Ry—factor is 12. Seismic Zone 4.

Discussion. Inasmuch as the design requirements for concrete ductile
moment-resisting frames are complex, a detailed design procedure is given on
p.- 2 of the example.

Loads.
Roof: 5-ply roofing 6.0 Floors: Floor covering 1
1" insulation 1.5 Conc. frame 129
Conc. frame 115.0 Partitions 20
Ceiling 5.0 Ceiling 5
Miscellaneous 3.5 Mech. & Elect. 5
4
Dead Load 131 psf Miscellaneous
Add for seismic loading: Dead Load 164 psf
Partitions 10
Til psf Live Load 50 psf
Live Load 20 psf Exterior Wall 11 pst
Materials.
Concrete: f; = 4 ksi Ee = 3.6 x 10° psi
Steel: fé = 60,000 psi

Figure D-2. Concrete ductile moment resisting space frame.
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"DESIGN PROCEDURE

Sheet No,
Building System and Loads 1-3
Member Sizes 4
Building Weights 5,6
Base Shear 6
Story Forces and Overturning 7
Relative Rigidities of Frames 7
Distribution of Forces to Frames 8
Frame Analysis 9,10
Design Forces for Beams —-- PROCEDURE 11
Forces 12
Longitudinal Reinforcement Req'd, Actual M, Mp 13
Transverse Reinforcement 14
Column Forces 15
Slenderness, Magnified M (Req'd M) 16
Capacity Req'd, Actual M,, Col. M, > Beam M, M, 17
Shear Based on Mp's 18
Special Transverse Reinforcement 19-21
Beam-Column Joint 22-24
Summary of Design 25

Figure D-2. Continued.
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e 3 1 : —__ = — r— —

NORTH & JOUTH ELEVATIONS
(SECTION AT LINE A SIMILAR)

—

EAST § WEST ELEVATIONS
(TRANSVERSE JSECTIONS JSIMILAR)

SCOPRE OF DESIGN EXAMPLE

|, CALCULATION OF LATERAL FORCES ON ALNG. AND
PDISTRIBUTION TO FRAME

2, TARULATION OF THE RESULTS OF ANALY SIS OF
TNE BRAME ON (LINE

3, QS%GN QR SECOND RLOOR BREAMS RETWEEN (1)

4. PESIGN OF COLUMNS @) ¢

Figure D-2. Continued.
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DISCUSSION OF MEMBER SIZES

1.

2.

3.

The example is intended to illustrate the procedure for designing a con-
crete ductile moment resisting frame. The design work is complex, and
several trials are required in order to achieve the optimum design.

The building configuration was arbitrarily made the same as that of the
steel frame of example 0-3.

Frame B will be analyzed in this example and members between grid lines
1 & 2 will be designed to illustrate the design procedure.

a., The section of beam & col. sizes is a trial and error procedure.
Architectural considerations, limitations on dimensions (Fig. 8=2),
space for bar placement, allowable stresses of concrete and steel,
etc., can affect the member sizes.

b. The beam was assumed to be 28" x 30", and the required reinforcing
and the actual ultimate moment capacity were calculated.

c. For the min or max Pu and the required Mg (on the basis of column
MB > beam Mp), a suitable column was estimated to be 24" x 24", with
12 - #10 or 10 - #11. (Note: Biaxial loading must be considered
for column forces in the transverse direction:)

Results of a frame analysis are given, and the example continues with
representative beam, column and joint design, using sizes and design
forces from this analysis, The frame analysis itself is not showm
since values can be obtained by computer or by any of the various
approximate methods.

Figure D-2. Continued.
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o || u‘gn:rlw“ o o ®

x TR I 2 Iy ISR
* | |l\’|l"ll"’“ o 0oy |10| Con
O\“ Ly g S
< -

N %

A 28"x 30" ALL COLUMNS
/.Izn\\ 2 ,au ZLIOM' t 24“K 24“
2N /ﬁs:mce:es Lo":24'0] ro0*

' '\;‘l. ”
32_,"°” , z
STRUCTURAL PLAN SCALE : %, =10

WEIGHT OF CONCRETE IN TYRICAL 32'x80' BAY
ROOELE ;

LONGIT. GIRPERS 3x2.383x2.5'x32'x 0.150 = 84.0
TRANSYV. REAM 2 x2.17x2.0'x2.5x 0./150 = 28.0
JOISTS T2 x 29.67 x 2/.5x0.050 = 3.8
COLUMNS 24x24 3x (9.5/2)x(2.0)2x0./50 = 8.6
/BL 4K

. _184,400%*
We= 3z2.0'x 50,07 " !I5PSF

FLOOR:
84.0+ 280+ % (©3.8)+ 2(8.6) = 207%°R 129 PSF

Figure D-2. Continued.
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RUILDING WEIGHTS

AT _ROOF LEVEL
ROOF PL =z (0./13/+0.010)KSFXx50'x194" = /3G 8 K
EXT. WALLS @10 PSF

rARAPEY

NES 2x194'x (’—:-:H‘)x oo =z 30K
Edw 2x50' x7 x 0.0l = 8
wg c /406 ©
AT FLOOR (LEVEL
FLOOR NL = O./04x%0'x19¢' = 159Kk
axT wALLs
NS (12'/7°) x 30 = 51
Edgw (12/7)x 8 : /4

TOTAL W = T We /406 +!056 +1656 = 4718

BASE JHEAR

2 = 04 L =10 Rw = /2

(e = 0.030 hn = 36.0° s

T =Co )™ = 0.030 (36.00% = 0.441
_ 1.255 = 125x/15 -

C = —‘—72-:‘:' (g. 2 2 I)/y; s 7§3.2.4'. UsE 2.75
- = 2 . X . -

v = W X W = 00UTW

= 0.09/7 x 4718 = 432X

Figure D-2. Continued.
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STORY FORCES € OVERTURNING

cevel| by [Oh | Wi |wihy z%";”— Fx | Vx |Vibh | M
R | 36 1404 |52, t1t| .46 |200%

e’ 200 [2400

3 |e¢ 1656|3774 .30 |/56% 2400
4 3506|4272

e |12 1654|1937 | .18 | 76% ©67?2
12’ et = 432 |5184

47/5 |y 23| 1-00 | 432 /1,856%

w 4
RELATIVE RIGINDITIES OF FRAMES

THE FOLLOWING ASSUMPTIONS ARE MANE /N ORNER
TO ESTIMATE THE BMORCES TO RE APMLIEN IN THE
FRAME ANALY SIS,

LONGITURINAL FRAMES

AR &C 5 COLUMNS @ |
2 COLUMNS ® 3,

5(59} R=&.5
SR = 3 x6.5:=19.5

N

TRANSVERSE FRAMES

LINES |47 | COLUMN @[ + 2@ 34= 'e 5
ARJVUST FOR SHORTER BEAMS = 32./24 = /.33

JAY 1.16%%x 2.5 =
ANRJUST FOR NARROW REAMS = (26/28/-0.918,

JAY o.78* x2.9*%

LINES 2-@ ) COLUMN @ | + 2@ 3¢ = 2. 5
ARJUST FOR SHORTER BEAMS 1./16% 2.5 = 2.9
2

- D

2
(4

ARJUST FOR SHALLOWER REAMS = (A,w)a 05/,
JAY ©.

SR:=(2x2.7)*(5x22)x 1G. ¥+
NOTE: Ef fects vf Join? ro¥aYien ase R#pro’dp‘fiéﬁl/ o beem U fres
Figure D-2. Continued.
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RISTRIBUTION OF FORCES TO FRAMES

i

UNIT FORCE, F= /00K !
R |dIrsecT 2 Ralt |TorsioM irecT
Eravel RE&C | = a | A ] €C
¢ R |ER | FORCE R ol 2 Ral?|FORCE | TorsION
|7 | .165]| 165 | +16|9216(2¢ 883 | .3/2 |+.03/ | .176
2 |2.2 | 124 134 | +G4[40%| F,0/1 | . 11> |+ 017 | .15
3 |2.2 |34 . (34 |+32|/02¢4| 2,253| .028|+.008|, 142
4 |2.2|.134] .13¢| 0 | © o o 34
5 2.2 |.134| ./34 |-32 |102¢| 2,253| . 028|-.008] ./2C
G |2.2 | 124 ,1/24 |~-6%|4096| T, 01!, 1/3 |=~.017 17
7 |27 | 165|165 |-96|9216(24,683 | . 3/2 |-.03/ |, /34
1.4 |(.000]|].000 Se€E
TRANSY. nore
A |6.5].333 |.333 (424|576 3,744 | .0c47 |+.205]|.33¢%
C |@.5 |.33%|.333 |-24(676|3,7¢4 |. 047 |~ . 005|.3%2¢%
2.6 |1.000]|1.000 - . e S€E
LONGIT, 2Rz 79 78 NOTE
NOTE: JSIGNS REVERSE FOR FORCE /N OPPOSITE
PIRELCTION . THEREFORE, PESIGN FOR
ABSOLUTE VALVE OF TORSION FORCE.
TORS/ON .
RUILNING IS SYMMETRICAL , . NO CALCULATEN
TORSION . ACCIDENTAL TORS/ION IS RASEN ON
ECCENTRICITY OF 57, OF MAX, RDIM. ‘
N-S EQ: My =[0.05(192')] x £ =29.6'%1,00"=2 9.6 K

FORCE TO FRAMES

/! THROUGH 7

. (RA*/ERID My _ 26 Rd?
- =1 ol £ Rail
E-W EQ: My =(0.05(48)] x F =2.4' x 1.00K =2 4K’
FORCE TO FRAMES A B,C
- R/ ZRL*IMr _ 24 . Rd?
I | I | Z RdA*

Figure D-2. Continued.
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FRAME ANALYSIS RESULTS (CALCS. NOT SHIWN) ERAM & [y
nL L SEISMIC B VALUES oF MONEGNTS AND

ROOF 3.14 0.27%, 67k g‘fﬁﬁ%ﬁl AT FACE
3RND 3.94¢ 0.72 52 M BEAM.
2NP 3.94 0,72 25 ALL AEAMS 28"x 30"
ALL COLUMANS 26"x2¢"
3 S 38M° 260 25! 244 245 246
END M TLS oy Mt 24 (L4 24 24 24 p
@ggﬁ_ QQQQ ~9|o QQQﬁT
~ ] LS ~0 o
ol S 285M%309  [S5298 299 X299 za8 [~
3‘“,‘"’ 50MG29~[S Y 59 5800|TT 58 5700|T T
ENDMg?’QQ "< |¥ Q ol® ooﬁ‘ :’
ReET M3 [TR303 297 |SL 208 299 [V
ENDOM u XV gIMGI e T 59 58 00|00 583 5900| YV
LR I ~ 3 @
“Nii rNQQ =o 30 OOQQ«)
Q ~ ~ t~ ;
2373‘“ 3\”‘;3“ 0,97;} ooz'\o i
' 177 ' 777777/
O 82’ 7 se' 7 ae 7
VERTICAL LOANR
R S50 4§ 4! ¢2 42 42 .
N N ) )
- ) O o
o mY +|0= LV IR o=
s ol 78 92w| 8 86%| 87 873
S foj o 7 )
NE -3 LIS Tlow
126 13| 103 1048| 105 108%
=9 © m © QW o o
o N
, 3 | g ® g|o
77777777 7777777 J777777 77777777
® ® ©)

LATERAL LOAN

‘ NO () /
AV TRUEL e Coveoss e ros

c /2(3600)133(12)

Aonw PARY _ 20030)(12)*°  _ 086" Ayipe= 2% he 98" 0K
“% 2E3Z," 12(360053.0¢02) A= b

Figure D-2. Continued.

D-57



TM 5-809-10/NAVFAC P-355/AFM 88-3, Chap 13

DESIGN FORCES FOR BEAMS - PROCEDURE

1. Obtain end M’'s and V's at face of support. These are given on
P. 10 for Frame B.
2. Calculate and tabulate factored M’s and V's.
a. Vertical load only
1.4D + 1.7L
b. Vertical plus maximum increase due to seismic
1.4 (D+I+E) when E is in direction adding to -M
c. Vertical minus reverse loading due to seismic
0.9D + 1.4E when E 18 in direction giving +M

3. Calculate and tabulate max. pos. mom. away from the .end.of the beam:

w v = 0 +M produces tension on
M C ) the bottom
[
M*.mcw +V 1is upward at the left
v 14 end of the beam

w

s =M+ T wrsvso)
max N

4. Select maximum values for design. It is strongly recommended to sketch
moment diagrams, especially when spans and loads are irregular.

5. Checkerboard loading may govern, maximum positive moments.
DESIGN FORCES FOR COLUMNS

1. Obtain P, M, V at face of support. These are given on p. 10 for Frame B

2. Calculate and tabulate factored M's and P's

a. 1.4 D

b. 1.4D + 1.7L

c. 1.4(D+I+E) for E in direction adding to vert. load
d. 0.9D+1.4E for E in direction opp. to vert. load

Figure D-2. Continued.
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REAM FORCES

FRAME (B) AoorR 2 From(D)To(@)

28"x30"

oz 27’ END | CLEAR SPAN = 30,0’ ENR 2
*MIENJ,M !

_ BorroM| M v W |we mM* | m v

P10 D [-24/%'| +56.5|3.94%: (1198 | /164 [-820 |+6G2

L -47 +006|0.72 | 22 31 - @3 | +12
a=|¥ti25 |5 8 - - SMALL [31/13 |t 8
Me +282
1.4(PeL+€) -228 |+ &2 - 694 [+/14
M+ +273
1.4 (0+L+e)-578 |+/05 Z378 [+92
M +273
—

AN+1.4& | =40 +40 ~44G |+ 67
AL+ 48 -392 | +G2 -/130 |+4945
MAX.NEC] - 578 - -G94
max.posy =™ r282 %

L. (P+L) A 103

(hA+L) 67 74

RIN THIS EXAMPLE, THE SE/SMIC MOMENTS ARE NOT
LARGE ENOUGH TO CAUSE LOAN REVERSAL,

Figure D-2. Continued.
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AEAM LONGITURINAL REINFORCEMENT #’,:= 60

s e
FRAME A FLOOR 7 @mgo_f;-v.s -
K .
e e, | 28"x80" d=e7.5" Fe176 | - 17.65
w,=0.72% AL'z30.0'
M, -578 -4 -65/
K s 3 328 394
Ay 4.24 4.19
REQD As=M. 4.9¢ 6.02
ToP mARSWY 5-¥9 @-#9
ACTUAL Ag 5.00 6.00 MIN.;22.0038
r .00649 00779 MAX.p:,025
*M 282
K 178
Ay 437
REQND A, 2.56
hTop A, 2.48 3.0/
BOTT.RARS | 3-#9 4-#%9 3-#9
ACTUAL Ag 3.00 4.00 32.00
r .00390 00519 .00390
ULTIMATE MOMENT CAPACITY FRURNISHEN My
K iso 39/
-Mu = KF 58/ 88
K 203 269 2038
*My 357 473 387
ULT. MOM.CAR'Y: @ =1.0 ¢ STEGL AT /254y W Ma
K 406+ 0.9: 45/ 48/%+ 093534
- MF 79¢ 940
K 250+0.9+278 260+0.92278
*Mp 489 G4l 489
#¥ SOLVE BY MODIFyING

P By 1.2§ FACTOR..
Figure D-2. Continued.
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REAM TRANSVERSE REINFORCEMENT

—_

FRAME B  FLOOR 2 - 6o
Wp = 3.94 . ) f,:; ;e
Ww, :0.72 28 x 30" d=215 c =
L'=30.0 P=o0.85
’ 2 . [_
Vy = @‘P_Eﬁi +1.4 Vot Uc: 325
Mo +489 - 940 -
ZM/L ~-47.0 +47.¢ 4&4:8\172
/4 Ve 27 108 2504 MAX
Vo 49.4 152.6 VC=./?6x28x 2.5
- = q7%
Mp - 794 +489
Z/‘S/L +g$g -42.8 #3 m
w P78 ©2.2
S” {1t Arfy=3x.11xGO
139.8 /
et /06,( - Iq-a K
97 | ; .—
49.4 JSIDESWAY
SHEAR T~
RIAGRAMS
2.2
Tl 97
4/52.6
_vV /39,800 |
Yt Fed 0.85x28x27.5 ¢4 ¢33
MIN. STIRRUPS
dadc 88 107|" '
A«ffy T" = G,q'
Trtg o) e |803" G.6!"
© e 8 BAR D142 8"
MAX. SPACIN® |7 " Y
CWITHIN 2D = 24 TIEhiIac9
S“0"FRoMm caL.) MAX 5= &2 13.5"
D I_ N
(@2@% s/f»ogo usge 13" SPACING
Vu- Ve 3% (s=1") (s=19*) 5S¢ |REF. Fla 8-6

Figure D-2. Continued.

D-61



TM 5-809-10/NAVFAC P-355/AFM 88-3, Chap 13

COLUMN FORCES FRAME @

13T STORY COLUMN A=/ 1[ COLUMN R-2
MOMENT MOMENT
AXIAL o TaorToM| A% 'A% Sop rorTom
n /6% G 70 344 -9 -5
L 27 22 3 | 57 -2 -1
&E— -17 -46 -107 -2 -85 |-/30
Eea— */7 +46 +/07 +2 +85 +/30
1.4D+1.7L || 272.7 | 199.8 | 120.1 || 578.8!| ~16.0| <-8.7
1.4(N+C+8) || 240.8 | 128.8 | -33.0 || 558.6 |-134.4|-190.4
1.4(91?_4:5) 288.4 | 257.6 | 266.0| 564.2 | 103.6| 173.6
0.9 +/.4€ || 122.0 40.0 | -86-8| 306.8 |~-/27.! |~/186.5
0N+ 4E| 1696 | /108.8| 212.8| 312.4 | 110.9 | 197.5

COLUMN PROPERTIES (B-2)

d"= 9140 t/Q =,2"

b=24"

h
4

1 '{l >d"2’§“

1
lees

RIMENSIONAL LIMITATIONS:
WIRTH = 24" » 12" oK

MIN.DIM. _ 24 _
MAX.PIM." 24 =104 0k

h=6 > 20d, OF BEAMS

£.'= 4000 Ps/

fy & 60,000 PS/

@ -®*/0 g4cH FAcCE
As= A’ = 7.2 IN?

d - 2,/4”
d'/d = 0./129
_ /8% " _
¢ - "2'_4” -~ 0077
Ec =

5/9,000 KSF
I, /.33 Fr 4 } -9
EJet 690,000 K-FT?
re 0.3t 2 0.0 Fr

24" > 20x Yp = 22.570K [,z 9.5 FF

Figure D-2. Continued.
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COLUMN SCENPERNESS FRAME (B)
1ST STORY COLUMN B/ COLUMN B-2
TOPR BOTTOM| TOP |AOTTOM
K= I/t 1.33/98 20./¢
Z K (cocs) 0.2 8 o.l¢ 0.28 o./4
REAM I/L | 3.0¢/30|x0./0
& K(ams.) 0./0 oo 0.20 oo
EKcoL
Y ‘S K M 2.8 | 1 Bixep €ND| 1.4 | FIX8D &ND
k 1.6¢ 1.37
kL/r 1,54 x9.5/0.6 224.4 | 1,37 X 9.5/0.G6 =2..7
P22 . "SCLENRER " | 2R . "SHORT Y
(CONT. m&LOW) (conT. ON P.1T)
MAX. AXIAL |MIN.AXIA L REMARKS
Py 268.4 122.0 [S AxIAL , FRAME A
Z R (ALLCKS) 8440 ¢ (2x272.72)+(5x578.8)
Mp 16 ne
&r {90,000 | 70,800 = —
I '"—,‘4‘:— 8760 3260 TP
< .'(KLu)z .
E R(aLLcos)| 72,900 (2x8760) +(5 x f-‘;?)xam)
Cm )
J:—r 1.049 L0856 Cm = 1.0 FOR UNRBRACED
";—,.: COLUMNS
S= cgp 1.072 g=0.7
|- = MAX,COC. M, = 266 K’
pzh “ (rr5)
oM 1:,072x266.0|=1.07x 8%.8| REQ'D NES. M,
w285k’ |=93K’ (NoTe: OTHER £.15 COMBIN.
OF P4 M WERE ALSO
INVEITIGATEN )

Figure D-2. Continued.
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COLUMN CAPACITY rRAME (B)
IST STORY | COCUMN A/ COLCUMN A-2
S/2€& 24''x 24" 2¢'"'x eq”
BARS &-#9 A, = 8,00(/2-#/0 Age215.24
u dFn | 288.4 558.6
-————‘ L] - -__.____' -
4, T, | eaves 0.800 ksl | =222 = 0.970

COL MOM.CAPACITY MUST AE GRG-'ATGR THAN

BEAM CAPACITY SINCE F/ag ) 0.12f ' = 0.40 Kst
Ase
8.00 15.24  _

USING ACI SPI7A4 -(65)CHART "coe. 84 - 6O.78"BIND

# Mn

485y M,

= 265)

785 <> My = 190.4)

COL, MOA CIPJCITY
(wb;clg m«.y be

Hpe ¢‘

P :=125x00123%= 0.017¢

STEEL @ 1. 25F.

a/;,qroxzmgng by USrky /25"7A.)

f 125x 0.0264: ©.0330

fl;» 0.48 cﬂf;.- 0.75

? 7 Gs)’

o-48r2¢> oy e Q77CEY 300 %!
Y p —o7rz =779 o7rie "

CHECK COL.CAPR'Y ) m&AM CAPR'Y

® Q0L M

>_§ Z pM. A
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§8/7/2 ¢« 297 K’
e

)

BEAM Mu
F87 '

(P.13)

co:. Moz 485"
) x29 - 349 OK

Figure D-2. Continued.

297 &'z (BeamMy)

(857 + 608)/2 = S22
g

)

-
$211 2 (€ AM Mu)

COlL. My:T82 K

MM(*)

=)
257 AM My

£83
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COLUMN SHEAR

FRAME A

/ST STORY COLUMN AR-I COLUMN /[3-2
BM YIELRS AERORE COL
5M M,l?,‘
L N
397 TN Mpz o BM M, | 7058 My s 4 (€0mHR)
as 9.
790 w | Mgz COL. Mp /300\&/7{/115: CocL. Mp
77r77777 77777
397+ 7 %0 _ » 78 +1%00_ e
v g = 128 g s = 22
v s 2012 _
v, =¢4c .asox4zo‘°'3‘ KS! .55x4zo"°'5’
~r e
Vo - Ve 350 -.126 =.224 KS/ |.59 —~./26 3454 Ks!
Arfy, |3x0.20%'%x60K _ 5o, | £x0.209°x@0X
i J?v:.-v;,)d‘ 224 K51 X ?0.5" '8 454 Ks1 x 20.5" 5.16
use g use §"
M4cRosSTIES )
, % o #4@ A
*eeg' /| T h
: . #4 TIES

~<_(ACT & 7.10.5) —

USE #4 COLUMN TIES, A= 0.2079

MAX., SRAC

CoL. PiM.

ING, Smax = 2

Figure D-2. Continued.

= /"

D-65



TM 5-809-10/NAVFAC P-355/AFM 88-3, Chap 13

COLUMN

Fog ConvF1plp H@UT
hez24-2(1%):20.5"

TIC .?TJ' @ IPACING S,

s SPECIAL TRANSVERSE REINFORCEMENT

A9:24x2¢ 2576 In*
Ac 3 20.5x20.5 x 420/N?
f.'= #4000 £,,=60000

s&e4”
A, =TOTAL AREA OF HoOPS REF., ACL 2/.4. 4./
A A
a 44 =
@ =6.574
o.30h _fe _ﬁz N " o0.30x20. 5xi 576 *
f.yh 420
LARGER
y GOVERNS
@ = Jh .
—4&_,_# 2 —4 873 A,
0.-09 bc —‘—.;72 009X 20-512—0
BAR SIZE A, Asn  8/3As4
.3 .l 0.44 3.58
‘e ©.20 0.80 ¢.50 ~use¥*qaGRe0®GKL"”
#5 ©.31 .24 10.08

EXTENT OF SPECIAL TRANSY. REINE . IS THE MAXIMUM OF :
* MAX. COL. DIMENJSION = 24%a—
*1/6 CLEBAR ME&IGHT z 114/G = /19"
. [6"

EXTEAND MIN. 2'-0" ABOVE & RE&LOW

CONTINUED —

Figure D-2. Continued.
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